Despite its name, Homo economicus' line of descent through classical and neoclassical economics indicates that it is barely an evolutionary relative of Homo sapiens at all -that, in fact, it has been traditionally understood less as a living organism than as a machine. Under the pressures of an increasingly hostile intellectual environment, however, Homo economicus is undergoing, if not extinction, then a strange mutation. This mutation once again bypasses the human, at least as conventionally understood: it is a metamorphosis from machine to animal, evident in fields ranging from a resurgent Keynesianism to behavioural finance to 'neuroeconomics' to theories of 'adaptive markets', and also registered in a number of prominent contemporary fictional narratives concerned with financial markets. While this 'animal turn' is to be welcomed for the challenge it poses to complacent claims for markets' infallible rationality and efficiency, as well as for the weight it (albeit unknowingly) lends to attempts in the field of animal studies 1 to break down 2 This is the Author's Final
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(1994), amongst others, have shown how the mechanical metaphors that figured prominently in classical economics were installed as 'constitutive metaphors' (in Klamer and Leonard's terms) for the discipline with the onset of the 'neoclassical revolution' in the 1870s, most notably in the work of William Stanley Jevons. According to Mirowski, 'machine rationality and machine regularities are the constants in the history of neoclassical economics', and by the turn of the twenty-first century, neoclassical economics -to all intents and purposes synonymous with 'mainstream' or 'orthodox' economics -had succeeded in 'hollowing out ... human beings into hulking mechanical shells' (Mirowski 2002, pp. 9-10, 564 ).
In the wake of the global financial crisis or 'credit crunch', however, such a conception of the human subject as a rigidly mechanical Homo economicus appears glaringly flawed (see McDonald 2009, p. 249) . Such dissatisfaction with the neoclassical model of Homo economicus considerably predates the recent crisis, however. Over the last couple of decades, a range of alternate methodologies have emerged on the 'heterodox' margins of the discipline, positioning themselves as direct challenges to neoclassical orthodoxy. As we will see shortly, a striking point of commonality between several of these diverse new fields and sub-fields is an attempt to align economic actors not with machines but with animals.
First, though, it is important to establish how this latter branch of economic discourse has developed, especially as, compared to the tradition of mechanical theorizing discussed above, the history of animal metaphors in economics has received little scholarly attention. This comparative neglect seems puzzling when one considers the prevalence and visibility of animal imagery in popular and professional economic discourse, especially that surrounding the functioning of financial markets. The OED has those mighty antagonists, the stock market This is the Author's Final Version of © Crosthwaite, P. (2013) . Animality and Ideology in Contemporary Economic Discourse: Taxonomizing Homo Economicus. Journal of Cultural Economy. 10.1080 Economy. 10. /17530350.2012 Please refer to the published article for citation purposes.
bull and bear, already locked in combat as early as the 1710s, 2 and the terms were certainly commonly used to describe those who gambled, respectively, on rising and falling markets by the mid-to late nineteenth century, as evidenced by popular allegorical images like William Holbrook Beard's painting The Bulls and Bears in the Market (1879) (see Crosthwaite, Knight, and Marsh 2012, pp. 613-614) . Bulls and bears are undoubtedly the most celebrated members of the financial bestiary, but they are by no means the only ones. Amongst the ranks of this economic animal kingdom we also find 'doves' and 'hawks' (economic policy pundits who argue for, respectively, lower and higher interest rates); 'lions' (the CEOs or CFOs of the major banks -the 'big beasts' of Wall Street or the City); 'sheep' (investors who are content to follow the flock); 'vultures' (traders in securitized life insurance); zebras (investors who, regardless of the market, 'don't change their stripes' -or their investment strategies);
and 'hogs' (aimless, disorientated traders who are neither bull, bear, nor sheep) (see Weeks 2011) . Language of this kind has long circulated within the trading floors, offices, bars, and clubs where financial professionals congregate, as well as within the financial media and, to a lesser extent, the everyday parlance of the general public. The relative lack of interest on the part of historians of economics in such metaphors, and the understandings of human behaviour encoded within them, is not all that surprising, however, given that 'animality' has only recently re-emerged as a preoccupation within those branches of scholarship devoted to the formal study of economic phenomena, after well over a century of exclusion.
A story in which animals roamed freely over the economic thought of the eighteenth century, only to be firmly caged off by the end of the nineteenth, is told by one of the few historians to have treated this area in any detail, Margaret Schabas. As Schabas shows in The This is the Author's Final Version of © Crosthwaite, P. (2013 Please refer to the published article for citation purposes.
these interfaces can point to at least one major economic thinker from the last hundred years who appears, at least, to invoke an animalistic understanding of human economy: John Maynard Keynes. The brevity of Keynes' discussion of 'animal spirits' in The General
Theory of Employment, Interest, and Money (1936) is wildly disproportionate to the influence it has enjoyed. It is also far from clear whether Keynes has in mind a facet of 'animal' existence in the everyday sense, at all, or rather a phenomenon relating to an archaic meaning of 'animal', namely, 'designating the functions of the brain and nerves, especially sensation and movement' (OED). In the OED, 'animal spirit' is 'the (supposed) agent responsible for sensation and movement, originating in the brain and passing to and from the periphery of the body through the nerves'. 3 Regardless of Keynes' intended meaning, however, the chief significance of his account of 'animal spirits', in this context, is the way in which it has served as a source of authorization or legitimation for researchers convinced that the study of animal behaviour can inform the study of human economic activity. Those who would seek to displace a mechanistic view of economic behaviour in favour of an animalistic one have been attracted by Keynes' insistence that human action is not reducible to the rational calculation of optimal outcomes, but is equally shaped by impulsions that are instinctive, bodily, and precognitive; by his assertion that these latter elements of human nature are essential to the healthy functioning of psyche and economy alike; and by his contention that humans are skittish creatures, profoundly susceptible to influences that any strict definition of economic rationality would exclude (Keynes 1936, pp. 161-162 Where behavioural economics and neuroeconomics concern themselves with nonhuman experimental subjects, they also abut upon another emerging research programme, a revision of the neoclassical efficient market hypothesis that its chief proponent, Andrew W.
Lo of the Massachusetts Institute of Technology, terms the 'adaptive market hypothesis' (see
Lo 2004). As Gary Stix explains,
This is the Author's Final Version of © Crosthwaite, P. (2013 Please refer to the published article for citation purposes.
just as natural selection postulates that certain organisms are best able to survive in a particular ecological niche, the adaptive-market hypothesis considers different market players from banks to mutual funds as 'species' that are competing for financial success. And it assumes that these players at times use the seat-of-the-pants heuristics described by behavioral economics when investing ('competing') and that they sometimes adopt irrational strategies, such as taking bigger risks during a losing streak. (p. 85).
Viewing the current state of economics from a broad perspective, then, it is striking that a range of overlapping fields and sub-fields, encroaching on the discipline's orthodox centre from the heterodox margins, share a vision of Homo economicus not as 'an automaton capable of objective reasoning' 'under all conditions', as Peter Bernstein puts it (qtd. in Stix 2009, p. 80), but (once again, as in an earlier age) as 'a creature of animal passions and instincts' (Schabas 2005, p. 150) . Considered against the background of the disciplinary formation of economics itself, the major significance of these interrelated movements clearly lies in their contribution to a wider assault upon the assumptions of calculative rationality and utility maximization that underpin neoclassical models. What I particularly wish to highlight at this point, however, is the intriguing coincidence of this 'animal turn' in economics with an equivalent turn across an array of subject areas in the humanities -an multidisciplinary movement dubbed 'animal studies'. As exemplified by the pioneering contributions of Donna J. Haraway (1993 Haraway ( , 2003 Haraway ( , 2007 , Cary Wolfe (2003a Wolfe ( , 2003b , Barbara Herrnstein-Smith I will shortly suggest some ways in which the kind of critical, politicized analysis characteristic of animal studies might help to track the ideological coordinates of the 'new animal economics'. In order to do so, though, I want first to explore another channel of enquiry that these developing currents in economics help to open up for animal studies.
Contributions to the latter field from scholars of literature and film have been particularly The Fear Index (2011) by Robert Harris -from this perspective. These narratives are symptomatic of a prevailing tendency -which is both popular and academic -to configure economic life in terms of the animal. As such, they help to clarify what is at stake in professional economists' turn to the language and science of animality: namely, an ideological imperative to ground economic phenomena not in a dynamic field of social, political, and symbolic antagonisms, but rather in a set of innate, inherited biological characteristics.
Bulls, bears, and Gekkos
People who have never seen Stone's Wall Street know the name of the film's cold-blooded, predatory corporate raider villain, memorably portrayed by Michael Douglas: Gordon Gekko.
Some readers will remember that the film's hero, and Gekko's antagonist, is a handsome, Please refer to the published article for citation purposes.
international jet set. The naming of fictional characters using animalistic language -such that conventionalized views of certain animals, or of animals in general, serve to highlight particular character traits -is, of course, a 'hackneyed device', as Janet Staiger (1993, p. 148) says with regard to Jonathan Demme's 
EXT. WALL STREET -EARLY MORNING
The morning rush hour crowds swarm through the dark, narrow streets like mice in a maze, all in pursuit of one thing: MONEY…. Such animalistic imagery assumes additional resonance in the first film's infamous 'greed is good' speech, when Gordon Gekko scathingly points to the complacent executives of a company he is attempting to acquire as evidence that 'the new law of evolution in corporate America seems to be survival of the unfittest'. This conjunction of evolutionary and economic language takes on more substantial proportions in the sequel, which opens with the claim, delivered in voiceover by the protagonist, Jake Moore (Shia LaBeouf), that 'the mother of all bubbles' was the rapid efflorescence of biodiversity on earth known as the Cambrian Explosion, which began 'around 530 million years ago'. Jake's disembodied voice reprises this theme in the movie's closing sequence, observing that 'from [this 'explosion'], suddenly the world had millions of new species. And from that was born us, the human race. Now, in that sense, bubbles are evolutionary. They kill excess. They lean out the herd'. Please refer to the published article for citation purposes.
INT. SUBWAY PLATFORM -EARLY MORNING
lengthy scene in which Gekko (presumably no longer occupying this venerable position after a lengthy spell in prison) strolls through the Zoo's grounds with the hero, Jake Moore.
Gekko's -and the films' -connection to this hub of exotic wildlife located amidst the urban sprawl of New York City is fitting, because the insistence of the narratives' animal imagery is such as to paint Wall Street itself as a kind of zoo or safari park, teeming with a diverse array of species. Indeed, it is as if the narrative reality is continually trembling on the verge of the kind of strange metamorphosis famously depicted at the end of George Orwell's Animal Farm: where Orwell describes animals becoming indistinguishable from 'men', however,
here it is the 'men' who seem to be on the cusp of 'melting and changing' into animals. 'human beings always behave in such predictable ways when they're frightened' (p. 92).
The politics of the new animal economics
This is the Author's Final Version of © Crosthwaite, P. (2013 reinforce one another with regard to certain basic assumptions. Most obviously, and to their considerable credit, they stand as more-or-less explicit challenges to the hopelessly narrow understanding of human subjectivity espoused by a long-dominant 'mechanistic' economics, and to the fantasy of a seamlessly 'efficient' market that derives from that understanding. To align the human with the machine, in an economic context, is to suggest that economic decision-making amounts to a simple and undeviating calculation of effort and gain, and thus that 'the market' at large necessarily reflects, with optimal clarity and efficiency, the abundance of information that informs those numberless individual decisions. To align the human with the animal, in contrast, is to conceive of economic decisions as products of a broad spectrum of affective and cognitive states and processes, and therefore to acknowledge the capacity of markets to be propelled out of sync with wider economic and social conditions by disproportionate transactions on the part of market actors. Please refer to the published article for citation purposes.
clearly conceptually and -as has been abundantly apparent in recent years -empirically superior to the first, but it is only when one interrogates the politics of these two lines of thought that they turn out to be less divergent than they at first appear.
Like any ideology worth its salt, neoclassical economics, with its mechanical model of Homo economicus, purports not to be ideology at all, but rather science. One of the few virtues (and a paradoxical one at that) which the neoclassical paradigm has had for heterodox economists and a wider community of critical commentators, however, has been precisely the transparency with which ideology has masqueraded as science: indeed, the familiar litany of neoclassical assumptions (rational preferences, utility maximization, information symmetry, efficient markets, etc.) may well be the closest thing we have to a codified doctrine of that notoriously content-free 'ism', capitalism. While, over the last few decades, critiques of the neoclassical 'mechanistic world hypothesis' (Klamer and Leonard, p. 42) have had lamentably negligible effects on the discipline's centre of gravity, much less that of 'the economy' itself, the extent to which this 'hypothesis' was liable to critique could hardly have been greater, or more obvious.
In the case of what I have called the 'new animal economics', matters are rather different. To express things very crudely, this school of thought is, on the face of it, less ideological and more empirical than neoclassicism: while neoclassicists are typically content, as Milton Friedman notoriously advocated, to posit '"assumptions" that are wildly inaccurate descriptive representations of reality', provided that they produce internally consistent predictive models (Friedman 2008 (Friedman [1953 , p. 153), exponents of the new animal economics strive to ground their 'assumptions' in extensive observation of human and animal behaviour This is the Author's Final Version of © Crosthwaite, P. (2013 Please refer to the published article for citation purposes.
on macro, micro, and even (in the case of neuroeconomics) sub-cranial levels. Nonetheless, the animal economists share with their mechanical counterparts a tendency to install as natural, universal, and inevitable economic phenomena that are in fact the products of particular historical conjunctures and political struggles. In fact, the animal-orientated research may, in some ways, be more problematic, since, all the way back to Jevons, the neoclassicists (ultras like Gary Becker, perhaps, excluded) have acknowledged, albeit reluctantly, that their models of human subjectivity are, necessarily, simplifications of reality, Please refer to the published article for citation purposes.
this case, 'reciprocity boils down to "I'll scratch your back, if you scratch mine" ' (de Waal 2005, p. 75) . In a remarkably telling passage, de Waal goes on to observe:
Biological market theory offers an elegant solution to the problem of freeloaders, which has occupied biologists for a long time because reciprocity systems are obviously vulnerable to those who take rather than give. Theorists often assume that offenders must be punished, although this has yet to be demonstrated for animals.
Instead cheaters can be taken care of in a much simpler way. If there is a choice of partners, animals can simply abandon unsatisfactory relationships and replace them with those offering more benefits. Market mechanisms are all that is needed to sideline profiteers. In our own societies, too, we neither like nor trust those who take more than they give, and we tend to stay away from them. (p. 78)
There are no explicit references here to 'welfare queens' or 'benefit scroungers', but one need not be a fully paid-up subscriber to the notion of the 'social construction of nature'
to recognise that, in the time-honoured fashion so assiduously critiqued by scholars in animal studies, de Waal's characterization of these animal relationships is tinged with assumptions and prejudices concerning the appropriate organization of human societies. Yet even if this were a purely empirical account, which accurately reflected the facts of animal nature and human predisposition in every particular, it would still be profoundly ideological. Why?
Because it rests on the implicit supposition that human social arrangements that diverge from the species' evolutionary inheritance -such as the extension of redistributory mechanisms to This is the Author's Final Version of © Crosthwaite, P. (2013 pioneered by an earlier generation of poststructuralist, postmodernist, and social constructionist critics remains crucial, but it must be augmented by an approach that is prepared to countenance the existence of such a nature, whilst insisting that where it is at odds with social values that are ethically and politically imperative -including not only greater economic equality, but also greater equality in other spheres, most obviously that of gender -it is something not simply to be dispelled but actively resisted and reconfigured, by exploiting the considerable 'plasticity' (Malabou 2008 (Malabou [2004 ) that must itself be acknowledged as a crucial element of any model of human nature.
Conclusion: skittish markets and swarming algorithms
In conclusion, I want briefly to consider how some of the ideas explored in this essay play out in areas of economic life that are of immediate and practical concern. I have pointed to key ways in which the 'new animal economics' unconsciously reproduces certain dominant ideological assumptions, but I would certainly not go so far as to dismiss what is a serious, innovative, and important, if flawed, research programme as a mere smokescreen for a reactionary political agenda. In the terrain of the mass media, to which I turn my attention now, however, we can see how the lines of thought earnestly pursued in this area of economics can be quite cynically and strategically employed to naturalize highly contestable economic arrangements. As I've noted, the use of animal imagery to describe the functioning of financial markets in media discourse long predates (by several centuries, in fact) the rise of the new animal economics. Today, discussions of the markets in newspapers or on the radio, TV, or the web rarely, if ever, explicitly contextualize their 'animalistic' characterizations of events in relation to this developing branch of economics; the existence of an academic paradigm that theorizes human economic behaviour in animal terms, however, forms part of the cultural background against which such characterizations are made, and helps to endow them with a certain 'scientific' currency. One particularly visible example of this phenomenon in recent years concerns discussions of 'the markets' where that vague but ubiquitous plural noun refers more specifically to the markets for government bonds, especially those of debt-and deficit-laden European economies like Greece, Spain, Portugal, Italy, Ireland, and the UK. Time and again, pundits and commentators across large swathes of the financial media have played their part in constructing an image of 'the markets' that is so radiant with power, authority, and legitimacy that governments' capitulation to the 'will of the markets' (invariably, for swingeing 'austerity' measures), and thus the confirmation of these very attributes, has been a virtual inevitability. Typically, 'the markets' are portrayed as beings of absolute, imperious mastery (see Jones 2011), but, in an example of the kind of contradiction with which students of capitalist ideology are familiar, they are often also Please refer to the published article for citation purposes.
described in terms more suited to timid, vulnerable animals: prone to be 'nervous' or 'skittish', they are liable to 'turn tail' and 'flee' in a terrified 'herd' or 'stampede' if they are not 'soothed', 'calmed', and 'reassured'. The language of animality, that is, becomes a tool in attempts to blackmail sovereign governments into dismantling social welfare programmes and instituting neoliberal 'reforms'.
Another, closely related trope that has circulated through the financial media in recent years stages a convergence between the two streams of discourse that have structured this essay, and also echoes the themes of two of the fictional texts I have discussed. Rushkoff's
Exit Strategy and Harris' The Fear Index both end with the revelation that the market gyrations narrated in the foregoing pages have been orchestrated by beings that are hybrids of animal and machine: in the case of Exit Strategy, a computer programme whose avatar is, naturally, a bull, a 'slow-moving mass of black' with 'red diode eyes' (p. 323); and, in the case of The Fear Index, an automated trading system that has 'evolved' into a sentient state and is described as trading like a 'shark', 'swarming' through cyberspace, and 'roosting undetected on a hundred thousand home computers ' (pp. 297, 321-22) . Harris' novel is particularly strongly informed by the recent explosion in the use of 'high-frequency trading'
(HFT), whereby investment strategies are determined by computer algorithms processing financial information at phenomenal speed. This trend may render the question of whether the human economic agent -Homo economicus -is best understood in mechanical or animal terms moot, at least in the domain of finance, but, as Harris' text suggests, this apparently decisive triumph of actual machines need not dispel a discourse of animality from surrounding debates.
Discussions in the media about HFT have focused on its implication in a series of 'flash crashes' on US stock markets, most notably that on 6 May 2010 (explicitly dramatized in , when the Dow Jones plunged by around 1,000 points in a matter of minutes, before largely rebounding. In such discussions, it is striking how often these mechanical systems are described using animal metaphors. To give just some examples from recent reports and features in the financial media, HFT systems exhibit 'lemming-like behaviour'; 'stampede in herds to flee a sell-off'; 'turn as a flock'; and 'run wild'. They are 'sharks' 'devouring' the profits of the 'guppies'; 'locusts' 'swarming the market';
'velociraptors' 'roaming the financial jungle'; and 'strong, powerful predators' doing 'great damage to the other species living in the same habitat'. The HFT 'ecology' is 'a big lake full of different types of piranhas'. While the ostensible tenor of such comments is typically critical (though sometimes merely neutral), their effect is paradoxically affirmative, because they imply that these autonomous and largely unregulated systems, with the potential to generate devastating financial convulsions, should be treated not merely as lying outside the scope of human deliberation and intervention, but as 'natural' and unchangeable facts of life.
As such, they suggest that a centuries-long interplay between machine and animal in economic discourse may be entering a new phase, in which the prevailing tendency is to endow the technological systems that play such a dominant role in economic processes with that air of the natural, the timeless, and the necessary that is conventionally associated with the animal world. As this shift occurs, cultural critics concerned with economic discourse will need to remain attentive to the political implications of the metaphors and images they encounter.
